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ABSTRACT:
This project consisted of working with the Super Web, referred to as the printer, at the
Avery Dennison facility located in Rochelle. There was a large amount of downtime associated
with the printer. The scheduled downtime was the main cause, however the interest was in
reducing the unscheduled downtime. The main causes of the unscheduled downtime were
materials, unscheduled maintenance and not staffed.
The problem associated with materials was not having mylar to run the printer. The
unscheduled maintenance was mainly due to problems with the punches, plates, blankets and
knives. Finally, there were occurrences in which the machine was not staffed due to operator
absenteeism or the operator helping on another machine.
The recommendations made to reduce the unscheduled downtime included having a
safety stock of mylar, increasing the preventative maintenance before an order is run,
determining how long the punches and blankets last, having two plates available and hiring part-
time employees if needed. Other recommendations included doing a follow-up analysis and
ensuring the work center monitor sheets are filled out consistently.
Introduction
This project was done at the Avery Dennison facility located in Rochelle. This facility
produces sheet protectors, report covers and -- its main product -- divider sets. The dividers are
9 by 11 inches and are produced in sets of 5, 8, 10, 12, 15 or 31 tabs. The sets of five to fifteen
tabs contain a different colored tab for each divider in the set. A typical divider set of five tabs is
shown in Figure 1. In the sets of 31 tabs, the colors are duplicated. The divider sets include the
dividers, a cover sheet, a table of contents sheet, and an instruction sheet on how to print the




Figure 1: Divider Set
The dividers are printed on the Super Web machine, which will be referred to as the
printer. The printer is first fed with a large roll of paper 9 inches wide. The printer pulls the
paper using rollers. The paper is fed through a series of rollers that straighten the paper, so the
edges of the paper are not curly. The paper is printed on one side and then it is turned and
printed on the other side. On the first side of the paper a half-inch wide box with the tab color
and tab number is printed, as shown in Figure 2. On the second side, shown in Figure 3,
"Notes" is written at the top of the page in the same color as the tab is printed. Also printed on
the second side are lines going across the page and another box with the tab number.
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Figure 2: Divider Sheet Printed on the First Side
Notes _
Figure 3: Divider Sheet Printed on the Second Side
The parts of the machine that are involved in printing the dividers include the blanket, the
plates and the ink used to print the different color dividers. The plate contains the image that
will be printed on the divider sheets. There are two plates for each divider, one for each side of
the sheet. Every color divider has different plates because the tab is positioned at different
3
locations depending on the divider being printed. For example, the first tab in a divider set of
five tabs will be positioned at the top of the sheet, as opposed to the fifth tab which will be
positioned at the bottom ofthe sheet. The purpose of the blanket is to transfer the image from
the plate to the paper. There are two blankets used to print each color divider, one for each side
of the paper. The blanket has a cylindrical shape with a certain diameter. The diameter of the
blanket must remain within specified limits to ensure the image will be printed at the correct
location on the sheet. As the blankets wear down the image on the paper begins to shift and the
blankets need to be replaced.
The ink used to print the dividers is purchased from an outside company. The ink is
already mixed to the desired color and the operator has all of the colors at the workstation needed
to fill an order. To change the ink color in the printer, the operator has to stop adding ink to the
printer, and keep running the machine until all the color runs out. Then, the operator cleans the
machine and starts to add the new color. The machine is run for a short time until the color is
adjusted to the desired tone.
After the divider is printed on both sides a half-inch wide plastic strip, called mylar, is
attached to the paper opposite the side that the tab is on. The mylar is on a roll and is produced
at the Avery Dennison facility. The paper, with the attached mylar, is then fed through the
punches. The punches are used to punch three holes along the side of the sheet, as can be seen in
Figure 1. The purpose of the mylar strip is to reinforce the paper around the punched holes.
When the punches become dull they have to be replaced.
The paper then goes to the knives, which cut the paper into 9 by 11 inch sheets. The
knives are sharpened on a regular basis to ensure they do not become dull and unable to cut the
paper. The knives can however go out of time, which results in incorrect paper length. The
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knives can be adjusted to remedy this problem. After the sheets are cut they begin to stack at the
end of the machine. The operator is required to remove the sheets from the end of the printer,
straighten the sheets and stack them on a cart.
There are several factors which affect the performance of the printer. Some of the
controllable factors include the speed of the machine, the shifts and hours the machine is run, the
availability of materials at the printer to run an order and the location of the materials at the
printer. Some ofthe non-controllable factors are the orders that come in, the setup time, the
blankets wearing down, the knives and punches becoming dull and the orders to replenish
inventory.
Problem Definition
The downtime on the printer is either scheduled or unscheduled. Scheduled downtime
includes setups, lunches, breaks, scheduled maintenance on the machine, and scheduled idle time
such as not having orders to run or scheduled meetings. Unscheduled downtime includes, but is
not limited to, not having materials to run an order, unscheduled meetings, first aid, fire alarms,
quality checks, unscheduled maintenance, not having staff to run the machines and stopping the
machine because of operator training.
Currently, there is a large amount of downtime on the printers. Although the scheduled
downtime is the cause of the majority of the downtime, it can be difficult to reduce, because it is
necessary for things such as preventative maintenance, setups and breaks. However, the
unscheduled downtime is not necessary and should be reduced to as little as possible. The
amount of unscheduled downtime on the printers is a problem, and therefore needs to be
reduced.
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Impact of the Problem on Operations
The large amount of unscheduled downtime is causing problems in operations. The
printer is running inefficiently due to the amount of unscheduled downtime. The large amount of
downtime decreases the production rate, which causes an increase in the cost of production and
in the order completion time.
Objectives of the Project
Due to the time frame in which this project had to be completed, the study only used data
from two of the six printers. The two printers that will be used are machine 3006 and machine
3007. The objectives of the project were to collect data on the downtime for the two printers, to
complete an analysis to determine the main causes ofthe unscheduled downtime and to
recommend improvements in the process to reduce the amount of unscheduled downtime.
Data Collection
The data collection began with copying work center monitor sheets for the two printer
machines, from January 12 through February 20. The data collected can be found in Appendix
A The operators at Avery were already filling out the work center monitor sheets, shown in
Figure 4. The purpose of these sheets is to collect data on the time the machine was running, the
amount of downtime, the reasons for the downtime, the quantity produced and the amount of
scrap. The downtime is separated into ten different columns. Each column has specific reasons
associated with it, which determine the column in which the downtime will be recorded. Shown




Work Center Monitor - Printed Index
Machine: Color Ready 2 - 3006
Lower: Upper:
L-UstTime Reason Codes:
1 = Materials 2 = Setup 3 = Personnel 4 = Process/Method 5 = Unscheduled Maintenance
6 = Scheduled Maintenance 7 = Idle (scheduled) 8 = Not Staffed 9 = Training 10 = Lunches & Breaks
u s u u u s s u u s
Run Total
Time Part # Quantity Comments Time 1 2 3 4 5 6 7 8 9 10 Time
Operator:







7:00 I 60 60
3rd shift Totals: Scrap: ~1D 480
Operator: ~ -"'" !'Ie. ).._~,••••
8:00 ""2'1 (.--f- 60
9:00 I') 11."\·"l IrL ~ A ;/~,:.~.lli. .1 . .i._ <;J.., .,.,_ l.i-'J ~ 3", I,., 60I---'
!1 ' I)0 - • 7"",,. I C ~~ -e _Jt •.• c,. bO 60l-
f11:00 :;9 I,')() ;.:;. 145 60
12:00
. I!{~ IS 60
1:00 \ C? (,),"\ ,- tiL ~ IJ.. it.. er . P..•». ,\" (..,. t;;& 30 l?o 60
2:00
.. oJ I is 4~ 60fr:AI ' I:,r...,. "'I<'~Ii, '~ ••
3:00 ~ Inn
,
I s '.1S 45- 60IM~~"f.'.,1'! 10
1st shift Totals:,",:> .,,.,Q Scrap: J4""7.,q iLt,) I Ti.s &0 I 'is' ~o 480
Operator: r: , C_"'.'--' .;.,.n
4:00 5';0../-+- uP .~ '" -=</' 60.C
5:00 ~hcr7.~ It:("I 60
6:00 ..:2.3 ~,Lf W--...A-I.'? /»). J 7' yi.. J( 60~1l".Jc., ~':7
7:00 r:;~11/ If!. ~ / '- ...,~... ,- L... 3C I~('" 60
8:00 A..~ ~ f 7" ,,___J)/" -J /. ~(" 60I_~. ~_ .... ,.....:
9:00 I " .l ~ 1
1 ;/ I :zn R(" 60
10:00 :l'::t..,-.-,~ ;:::,..,,--- .~ ~C ; II t 60
11:00 C~ ___- i./p I 1"5 IS I 60
2nd shift Totals:';!; 6 oc Scrap: C. / 1'~' I d~o 75 3r[9(- 17" I(\. 480
Daily Totals: i{jq ...;ICc Scrap: ICC,., <..J I ';J.t" .(U· ~C I/cc V'.)C 'i y('! V()C 1440
Figure 4: Example Work Center Monitor Sheet
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downtime was scheduled or unscheduled and an explanation of the reasons associated with each
of the columns.
Table 1: Downtime Columns on the Work Center Monitor Sheets
S - Scheduled U - Unscheduled
Column Heading SorU Reasons for the Downtime in this Column I
1 iMaterials U Out of stock, poor quality
2 Setup S Order change, multiple setups I
3 Personnel U Unscheduled team meetings, first aid, fire alarm I
4 ProcesslMethod U Quality checks, reworks, manually moving raw materials I
5 U Maintenance U trroubleshooting, technical maintenance
6 S Maintenance S Lubrication, preventative maintenance
7 Idle S No orders to run
8 Not Staffed U No one to run the machine
9 iTraining U Stopping or slowing a machine while in training
10 Lunch & Breaks S Lunch and breaks I
Using the information from the work center monitor sheets it was possible to determine
the average runtime and the average downtime on the two printers. Currently, there is a large
amount of downtime associated with the printers. The average runtime per shift, for machine
3006, between January 12 and February 20 was 151.07 minutes. A shift is 480 minutes long,
which means the average amount of downtime was 328.93 minutes, more than double the run
time. The average scheduled downtime per shift, for machine 3006, was 239.46 minutes, and the
average unscheduled downtime per shift was 89.46 minutes. The average runtime for machine
3007 was 145.12 per shift, the average scheduled downtime was 236.90 minutes per shift and the
average unscheduled downtime was 97.98 minutes per shift. The calculations used to arrive at
these numbers can be found in Appendix A.
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Data Analysis
The data analysis began when the data collection was completed. The first step in the
data analysis was to determine which of the ten columns were causing the most downtime. As
can be seen in Figure 4, the main reasons for downtime were found to be setups and idle time.















Figure 4: Amount of Downtime for Each Reason - Printers 3006 and 3007
These two columns are scheduled downtime, therefore these columns will not be of concern for
this project. The columns that are of concern are the unscheduled downtime, and as can be seen
in Figure 5, the main causes are not staffed, unscheduled maintenance and materials. The other
unscheduled downtime columns include personnel, process/method and training, but these
columns have very little downtime so they are not a major concern.
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Minutes of Unscheduled Downtime for Each Reasons












Figure 5: Amount of Unscheduled Downtime for Each Reason - Machines 3006 and 3007
The next step in the analysis was to determine the causes of the unscheduled downtime
within each of the columns. This was done by listing the reasons given for each of the
occurrences of downtime in the unscheduled downtime columns. A brief summary of the results
can be seen in Table 2. The main reasons given for the downtime in each column are listed for
both printing machines. The reasons listed for each occurrence, the date, the shift and the
amount of downtime for both machines can be found in Appendix B.
As stated before, columns one (materials), five (unscheduled maintenance) and eight (not
staffed) are responsible for the majority of the unscheduled downtime. The main reasons given
for the downtime in column one was having no mylar, because the machine used to make the
mylar went down. There were a wide variety of reasons for column five, but the most frequently
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Table 2: Reasons Given for the Unscheduled Downtime
MACHINE 3006
Column Heading Reasons Given
1 Materials ~o mylar, order out paper
3 Personnel Meetings, no reason given, open paper, wash up, clean up
4 Process/Method Bad paper, blanket, get chemicals, no reason given, open paper
5 U. Maintenance ~ives, bad print, blanket, plate, punches, out of timing, ink duelor
8 Not Staffed Helped on other machines, no operator, no reason given
9 Training i***"There was no downtime listed in this column***·
Machine 3007
Column Heading Reasons Given
1 Materials 1N0mylar
3 Personnel First aid, meetings, no reason given, rework, safety timeout
4 Process/Method Fighting toning, make paper bale, no reason given, web broke
5 U. Maintenance !Knives, blanket, punches, plate, ductor roller, no reason given
8 Not Staffed iClean up, inventory, no operator, no reason given
9 Training !****There was no downtime listed in this column"'*
occurring reasons included the blankets being checked or replaced, the punches becoming
jammed or needing replacement, the plates needing replacement and the knives being out of
time. The downtime in column eight was attributed to not having an operator to run the
machine. This could be due to absenteeism or an operator helping on another machine. These
three columns were the focus of the recommendations to reduce the unscheduled downtime.
Recommendations
The main causes for the unscheduled downtime were reasons given in columns 1, 5 and
8. The recommendations focused on these columns and reducing the downtime in these columns
should help to significantly reduce the unscheduled downtime.
The main cause of the downtime listed in column 1 (materials) was having no mylar. As
stated before, the mylar is made at the Avery Dennison facility. The lack of mylar was due to
the mylar machine going down. This problem can be remedied by having a safety stock of mylar
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to meet the demand of the divider cells. This, however, will lead to increased inventory carrying
costs.
There were a variety of reasons given for column 5 (unscheduled maintenance). The
main problems were the blankets, knives, punches and plates. Improving the preventative
maintenance can reduce a large portion of the unscheduled downtime associated with the
blankets and the punches. Preventative maintenance on these components would include
checking the punches and the blankets before an order is run to determine ifthey need to be
replaced.
There are two main problems that occur with the punches. The first problem is the
punches become dull and need replacement. The second problem that occurs is the holes that
have been punched collect and get stuck in the punches, and the punches are unable to cut holes.
Currently, these two problems are not found until the machine is running. By determining these
problems before an order begins, through preventative maintenance, it may reduce the downtime,
and an order will not have to be stopped in the middle. Checking the punches to ensure that
there is no paper stuck in them is a simple solution that takes minimal time and effort. The
punches can also be checked before an order begins to determine if they are dull and in need of
replacement. These simple preventative maintenance activities can have a great impact on
reducing the unscheduled downtime. Another possible solution to the punches needing
replacement would be to determine how long the punches generally last before needing
replacement. If there is not a lot of variance in the length of time the punches last, the operators
would then know at what point the punches will need to be replaced.
The downtime associated with the blankets is mainly caused by the blankets needing
replacement or needing to be checked. Preventative maintenance on the blankets can be done by
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checking the blankets before an order begins to determine if they need replacement. The
diameter of the blanket can be checked to determine if it is within a specified limit. Based on the
measured diameter, it can also be determined if the blanket will last until the order is completed.
Another possibility is to determine how long the blankets generally last before needing
replacement, as suggested with the punches. The operators will then know how many orders can
be run before the blankets will need to be replaced.
The downtime associated with the plates is often times due to new plates being made
because the old ones were tom Currently, one plate for each side of the different color dividers
is kept near the workstation. If a plate is tom or ruined the operator has to take the time to make
a plate in the middle of running an order. If the storage space is available, having two plates of
each type available, rather than one, could reduce the downtime. If a plate were tom there would
be another plate available, and the operator will not have to take the time to make a plate. The
plates can then be made when the printer is not running an order or when the operator is not
busy.
Currently, it is not known what exactly causes the knives to go out oftime. This is the
major cause of downtime with the knives, and also a major cause of downtime in column 5.
Further analysis needs to be done on the knives to determine what the exact cause of this
problem is, and what actions should be taken to attempt to reduce the unscheduled downtime
associated with the knives.
The downtime in column 8 (not staffed) is caused by not having an operator to run the
printer. If this is causing a problem in completing the orders in a timely fashion, hiring part-time
employees may be a solution. Another possibility is to take operators from less important jobs to
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run the printer. The operators taken from other jobs would have to be skilled in running the
printers.
A follow-up analysis should be done upon implementing any ofthe above
recommendations to check if the amount of unscheduled downtime is being reduced. One
recommendation for doing this follow-up that is not related to the unscheduled downtime is to
ensure the work center monitor sheets are being filled out consistently by all operators. In doing
the data analysis, it was found that the work center monitor sheets are not being filled out
consistently. Downtime for the same reason was filled out in different columns for different
operators. Another problem was there were many occurrences of downtime for which no reason
was given. Checking that reasons are given for all of the downtime and the sheets are filled out
consistently will facilitate the analysis and ensure the data is indicative of the actual downtime
occurring on the machines.
Conclusion
The main product produced at the Avery Dennison facility in Rochelle is divider sets.
Each divider in a set is a different color and is printed the Super Web, referred to as the printer.
There was a large amount of unscheduled downtime associated with the printers. The
unscheduled downtime was mostly due to columns 1 (materials), 5 (unscheduled maintenance)
and 8 (not staffed).
The downtime in column 1was mostly due to not having mylar. The punches, plates,
blankets and knives are mainly responsible for the unscheduled downtime recorded in column 5.
The downtime in column 8 can be attributed to not having an operator to run the printer. The
recommendations made focused on reducing the downtime in these three columns.
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The recommendations made to reduce the unscheduled downtime included having a
safety stock of mylar, increasing the preventative maintenance on the printer, having two plates
instead of one for each divider, determining how long the blankets and punches last before
needing replacement and hiring part-time employees if necessary. A follow-up analysis should
be done upon implementing any of the recommendations. Finally, the work center monitor
sheets should be filled out consistently to ensure the data is indicative of the actual downtime
occurring on the printer.
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Appendix A: Data Collection
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ColorReady 2 PrintingMachine 3006
Downtime Columns fromtheWork CenterMonitorSheets
S - Scheduled U - Unscheduled
U S U U U S S U U S
Date Shift RunTime 1 2 3 4 5 6 7 8 9 10
1/12/98 1 160 165 60 45 50
1/13/98 1 200 170 60 50
1/14/98 1 125 90 15 240 10
1/15/98 1 480
1/16/98 1 260 120 20 30 50
1/19/98 1 265 120 45 50
1/20/98 1 235 150 15 30 50
1/21/98 1 480
1/22/98 1 480
1/23/98 1 200 140 90 50
1/26/98 1 280 150 50
1/27/98 1 200 135 50 45 50
1/28/98 1 145 90 15 180 50
1/29/98 1 470 10
1/30/98 1 180 240 20 40
2/2198 1 225 60 125 20 50
2/3/98 1 110 240 75 15 40
214198 1 250 150 30 50
2/5/98 1 95 75 300 10
2/9/98 1 225 135 25 45 50
2/10/98 1 245 170 15 50
2/11/98 1 250 120 20 10 30 50
2/16/98 1 175 165 30 15 45 50
2/17/98 1 220 165 15 30 50
2/18/98 1 480
2/20/98 1 315 85 30 50
1/12/98 2 160 75 30 90 75 50
1/13/98 2 85 105 90 120 30 50
1114198 2 480
1/15/98 2 60 90 90 200 40
1/16/98 2 160 80 20 180 40
1/19/98 2 280 90 60 50
1/20/98 2 175 45 180 30 50
1/21/98 2 80 150 210 40
1/22/98 2 480
1/23/98 2 155 75 30 180 40
1/26/98 2 230 120 90 40
1/27/98 2 170 135 60 65 50
1/28/98 2 115 90 120 15 60 30 50
1/29/98 2 110 90 15 105 80 30 50
1/30/98 2 250 30 150 50
2/2198 2 480
2/3/98 2 200 120 110 50
2/4/98 2 190 30 120 60 30 50
2/5/98 2 480
2/6/98 2 130 105 75 120 50
2/9/98 2 235 75 120 50
2/10/98 2 220 120 60 30 50
2/11/98 2 140 90 90 120 40
2/12/98 2 235 75 45 30 45 50
2/13/98 2 200 90 30 120 40
2/16/98 2 175 105 120 30 50
2/17/98 2 125 75 105 135 40
2/18/98 2 480
2/20/98 2 110 60 90 60 120 40
1/12/98 3 480
1/13/98 3 220 130 20 60 50
1/14/98 3 160 200 20 60 40
1/15/98 3 480
1/16/98 3 190 130 90 20 50
1/19/98 3 110 120 240 10
1/20/98 3 280 130 10 10 50
1/21198 3 50 40 390
1/22/98 3 340 60 20 60
1/23/98 3 480
1/26/98 3 130 230 60 20 40
1/27/98 3 220 140 60 10 50
1/28/98 3 140 150 180 10
1/29/98 3 30 420 30
1/30/98 3 480
2/2198 3 100 180 150 20 30
2/3/98 3 190 170 40 30 50
2/4/98 3 250 160 20 50
2/5/98 3 220 140 10 60 50
2/6/98 3 210 60 110 30 30 40
2/9/98 3 240 170 20 50
2/10/98 3 260 130 30 10 50
2/11/98 3 260 150 20 50
2/12/98 3 240 240
2/13/98 3 210 150 30 10 30 50
2/16/98 3 180 240 10 50
2/17/98 3 200 150 30 20 30 50
2/18/98 3 60 60 150 180 30
2/20/98 3 170 240 30 40
Total 12690 1110 8135 380 425 2780 1040 7890 2820 0 3050 27630
84 shifts Totalruntime= 12690 minutes
Totaldowntime = 27630 minutes
Scheduled downtime = 8135 + 1040 + 7890 + 3050 = 20115 minutes
Unscheduled downtime = 1110 + 380 + 425 + 2780 + 2820 + 0 = 7515 minutes
Average runtimeper shift= 12690/84 = 151.07 minutes
Average downtime per shift= 27630 184 = 328.93 minutes
Average scheduled downtime per shift= 20115 I 84 = 239.46 minutes
Average unscheduled downtime per shift= 7515/84 = 89.46 minutes
ColorReady 2 PrintingMachine 3007
Downtime Columns fromtheWork CenterMonitorSheets
S - Scheduled U - Unscheduled
U S U U U S S U U S
Date Shift RunTime 1 2 3 4 5 6 7 8 9 10
1/12/98 1 270 115 45 50
1/13/98 1 270 145 15 50
1/14/98 1 150 80 240 10
1/16/98 1 255 145 30 50
1/19/98 1 270 70 90 50
1/20/98 1 340 90 50
1/21/98 1 480
1/22/98 1 480
1/23/98 1 60 10 270 90 50
1/26/98 1 480
1/27/98 1 150 140 110 30 50
1/28/98 1 80 350 50
1/29/98 1 105 125 80 120 50
1/30/98 1 480
212/98 1 180 85 145 20 50
2/3/98 1 195 120 115 50
2/4/98 1 230 165 35 50
2/5/98 1 480
2/6/98 1 165 110 95 60 50
2/9/98 1 285 115 30 50
2/10/98 1 155 135 150 40
2/11/98 1 270 130 30 50
2/12/98 1 480
2/13/98 1 255 135 30 10 50
2/16/98 1 300 100 30 50
2/17/98 1 275 145 10 50
2/18198 1 310 15 50 45 60
2/19/98 1 140 300 30 10
1/12/98 2 175 100 20 135 50
1/13/98 2 190 120 100 20 50
1/14/98 2 480
1/16/98 2 210 90 35 95 50
1/19/98 2 250 60 40 80 50
1/20/98 2 155 75 75 125 50
1/21/98 2 480
1/22/98 2 480
1/23/98 2 230 120 10 70 50
1/26/98 2 180 170 80 50
1/27/98 2 100 120 70 30 120 40
1/28198 2 180 120 50 80 50
1/29/98 2 130 75 40 15 180 40
1130/98 2 130 90 60 20 20 110 50
2/2198 2 195 60 160 10 15 40
2/3/98 2 220 120 90 50
2/4/98 2 245 185 50
2/5/98 2 480
2/6/98 2 190 160 80 50
2/9/98 2 245 150 10 10 15 50
2/10/98 2 205 100 90 25 60
2/11/98 2 480
2/12/98 2 300 130 50
2/13/98 2 210 120 20 80 50
2/16/98 2 205 130 5 90 50
2/17/98 2 205 120 75 30 50
2/18/98 2 220 40 40 80 40 60
2/19/98 2 85 75 80 180 10 50
1/12/98 3 75 30 345 30
1/13/98 3 150 220 60 50
1/14/98 3 165 215 30 30 40
1/16/98 3 195 205 30 50
1/19/98 3 95 45 285 15 40
1/20/98 3 210 200 20 50
1/21198 3 30 60 380 10
1/22/98 3 480
1/23/98 3 480
1/26/98 3 145 250 15 30 40
1/27/98 3 105 110 185 30 50
1/28/98 3 480
1/29/98 3 175 220 15 30 40
1/30/98 3 300 30 150
2/2198 3 115 165 120 30 50
2/3/98 3 5 30 425 20
2/4/98 3 480
215198 3 115 175 60 80 50
2/6/98 3 480
2/9/98 3 245 170 15 50
2/10/98 3 220 205 15 40
2/11/98 3 235 170 25 50
2/12/98 3 480
2/13/98 3 175 195 30 30 50
2/16/98 3 85 310 15 30 40
2/17/98 3 150 260 30 40
2/18/98 3 210 210 30 30
2/19/98 3 205 185 30 60
Total 12190 960 8510 280 180 2920 430 7920 3890 0 3040 28130
84 shifts Total Runtime = 12190 minutes
Total Downtime = 28130 minutes
Scheduled downtime = 8510 + 430 + 7920 + 3040 = 19900 minutes
Unscheduled downtime = 960 + 280 + 180 + 2920 + 3890 + 0 = 8230 minutes
Average runtime per shift = 12190 I 84 = 145.12 minutes
Average downtime per shift = 28130/84 = 334.88 minutes
Average scheduled downtime per shift = 19900/84 = 236.90 minutes
Average unscheduled downtime per shift = 8230/84 = 97.98 minutes
Appendix B: Reasons Given for the
Unscheduled Downtime
Unscheduled downtime is columns 1,3 ,4,5,8,9 from the work center monitor sheets
Machine 3006
Column 1 ( Materials) Reasons Date Shift Minutes
No mylar 1/30/98 1 240
No mylar 212/98 1 60
No mylar 212/98 2 480
No mylar 2/3/98 1 240
No orders 2/6/98 3 60
Order out paper 2/4/98 2 30
Column 3 (Personnel) reasons Date Shift Minutes
Meeting 2/12/98 2 45
Meeting wi Facil 1/28/98 2 120
Meeting wi Tony 1/29/98 2 15
No reason 1/16/98 1 20
No reason 1116198 2 20
Open paper 2/13/98 3 30
Test .... 2/16/98 2 120
Wash up, clean up 1/20/98 3 10
Column 4 (Process/Method) reasons Date Shift Minutes
Add water I drop skids 1/13/98 2 30
Bad paper I change blanket 1/19/98 1 30
Blanket 2/13/98 2 30
Change blanket I open paper 1/19/98 1 15
Emulsify 1/29/98 2 45
Get chemicals 2/16/98 1 15
Make bale I Turn paper 1/13/98 2 60
No reason 1120198 1 15
No reason 1/28/98 1 15
No reason 2/3198 1 15
Open paper 1/12/98 2 30
Open paper 2/11198 1 20
Open paper 2/16/98 1 15
Open paper 2/17/98 1 15
Terry Experiment 1/28/98 2 15
Water change, start up 1/29/98 2 60
Column 5 (Unscheduled Maint.) reasons Date Shift Minutes
Adjust knife 1/15/98 2 60
Bad mylar caused jam 1/29/98 2 30
Bad print 2/4198 2 30
Bad print I blankets 1/20/98 2 60
Bad print ink dried 2/3198 2 110
Bad punches 1114/98 1 15
Blanket 1/23/98 2 30
Blanket 1/26/98 2 30
Blanket 2/12/98 2 30
Blanket 2/20/98 2 30
Blanket lout of timing 1/28/98 2 60
Blanket, plate tear 2/10/98 2 30
Blankets 2/4198 2 30
Blankets 2/6/98 2 30
Broken plate 2/20/98 2 30
Broken web 2/9/98 2 15
Change blanket, knife unit out 1/13/98 1 30
Change blanket, paper jamming 1/12198 1 30
Change blankets 2/16/98 1 15
Change plate, blanket, sheeter 1/12198 1 30
Clean up 1/21/98 2 30
Cracked plate 2/9198 1 15
Emulsify 1/29/98 2 50
Get water, chemical 2/10/98 1 15
Ink build up 1/27/98 2 30
Ink doctor roller 2/17/98 3 30
Ink doctor roller 2/18/98 3 150
Knife adjustment, jam 2/11198 2 60
Knife out of timing 1/13/98 2 120
Knife unit broke 1/13/98 1 30
Maentanee shutting off 1127/98 3 60
No reason 1/26/98 3 60
Out of timing 2/11198 2 30
Out of timing 1/15/98 2 30
Out of timing, knife adjustment 1112198 2 60
Paper dust 2/10/98 2 30
Paper dust 2/17/98 2 60
Plate tear 2/9198 2 30
Problems wI ink ductor 1/26/98 2 60
Problems wI web 1121198 2 60
Punches 1112/98 2 30
Punches 2/9/98 1 10
Punches 2/9/98 2 15
Punches 2/11/98 1 10
Punches 2/16/98 2 30
Punches 2/17/98 2 30
Punches I Blanket 1119/98 2 60
Punches I Dyes 2/6/98 2 45
Punches and dyes changed 1/20/98 2 60
Punchesl working wI ink 1127/98 2 30
Strung rollers 1/29/98 3 420
Toning 2/9198 2 60
Turn blanket 1/20/98 2 60
V for air 1121198 2 60
Wash up tray 2/10/98 3 30
Web 2/20/98 2 30
Web broken 2/17/98 2 15
Working wI new ink method 1127198 1 50
Column 8 (Not Staffed) reasons Date Shift Minutes
Hayssen 1/14/98 3 60
Helped on Hayssen 2/17/98 3 30
Helped on Machine 3007 2/3198 3 30
Meeting 2/5/98 3 60
No operator 1/12/98 3 480
No operator 2/12198 3 240
No operator 2/18/98 3 180
No reason 1/13/98 3 60
No reason 1/16/98 2 180
No reason 1/19/98 3 240
No reason 1120198 1 30
No reason 1/23/98 2 180
No reason 1/28/98 1 180
No reason 1/28/98 3 180
No reason 1/30/98 3 480
No reason 2/11198 2 120
Team meeting 2/6/98 3 30
Team meeting 2/13/98 3 30
Team meeting 2/20/98 3 30
Unscheduled downtime is columns 1 3 4 5 8 9 from the work center monitor sheets
Machine 3007
Column 1 (Materials) Reasons Given Date Shift Minutes
No Mylar 1/30/98 1 480
No Mylar 1/30/98 3 300
No Mylar 2/2198 2 60
No Mylar 2/3/98 1 120
Column 3 (Personnel) Reasons
First Aid 2/9/98 2 10
First Aid Clean Up 1/30/98 2 60
Meeting 2/13/98 3 30
Mtg. WI plant manager 2/5198 3 60
No reason given 2/3/98 3 30
Rework 2/18/98 2 40
Safety time out 2/18/98 1 50
Column 4 (Process/Method) Reasons
Fighting toning 1/29/98 1 80
Help make paper bale 2/13/98 1 30
No reason 1113198 1 15
No reason 2/18/98 1 30
Packing wb 213 2/18/98 1 15
Web broke 2/17/98 1 10
Column 5 (Unscheduled Main.) reasons
Adjust knive jam 2/17/98 2 30
Bad bearing 1/19/98 3 210
Change both blanket 1/19/98 2 30
Change both blanket 2/3198 2 30
Change forms 1/30/98 3 60
Change plate, get order ready 2/3198 2 20
Change punch die 2/18/98 2 30
Change teflon on heat shoe 2/2198 1 90
Ductor roller (front) 2/2/98 3 120
Electrical Problem 1/23/98 1 260
Fight toning 1/29/98 1 120
Fighting with mylar seal 2/2198 1 55
Key( control infeed) 2/5/98 3 50
Keyway - control infeed 1/19/98 3 75
Kick back roller not working 2/18/98 2 50
Knive adjustment 1/28/98 2 30
Make plate 1/12/98 2 20
Make plate 1/19/98 2 10
Make plate 1/20/98 2 30
Make plate 2/19/98 2 15
Make plate 2/19/98 2 20
Make plate change die punches 1/13/98 2 45
No reason 1113198 2 15
No reason 1/16/98 2 15
No reason 1/20/98 2 30
No reason 1127198 1 110
No reason 1/27/98 2 50
No reason 1127198 3 15
No reason 1/29/98 3 15
No reason 2/3198 3 425
No reason 2/5/98 3 30
No reason 2/6/98 1 15
No reason 2/10/98 2 15
No reason 2/16/98 2 5
Plate bad 1127198 2 20
Punch 2/13/98 2 20
Punch 1/23/98 2 10
Punches 1/13/98 2 10
Punches 2/2198 2 10
Punches web jam 2/3/98 2 40
Remike blanket 1/20/98 2 15
Remike blanket 1/28/98 2 20
Remike blanket 1/30/98 2 20
Remike both blanket 1/13/98 2 30
Remike both blanket 2/10/98 2 45
Remike both blanket 2/17/98 2 15
Restripe front unit 1/27/98 3 140
Retime knive 2/9/98 2 10
Retime unit 2/10/98 2 30
Retime unit, change punch die 2/19/98 2 45
Rollers 1/30/98 3 90
Splicer guard broken 1/16/98 2 20
Splicer guards broke 2/17/98 2 30
Stripe trans roller 1/27/98 3 30
Web jam punches 1/29/98 2 40
Work on densitometer 2/6198 1 80
Write up orders I Start up 1/23/98 1 10
Column 8 (Not Staffed) reasons
Clean up 2/9198 2 15
Clean up 2/17/98 2 30
Friday clean up 2/6198 2 80
Friday clean up 2/13/98 2 80
Inventory 1/23/98 1 60
Inventory 2/6198 1 30
Inventory 2113/98 1 10
No operator 1/26/98 1 480
No operator 2/6198 3 480
No operator 2/11198 2 480
No reason 1/12/98 3 345
No reason 1113198 3 60
No reason 1/14/98 2 480
No reason 1114198 3 30
No reason 1/19/98 1 90
No reason 1/23/98 1 30
No reason 1127198 2 120
No reason 1/29/98 2 180
No reason 2/4198 3 480
No reason 2/6/98 1 30
No reason 2/10/98 1 150
No reason 2/19/98 2 10
Packing WB - 213 2/19/98 1 30
Press down for bushing 1/30/98 2 110
